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TP, Fig. 2a, dur- Deci phering node ing the stepping in
of the next plain text The deci phering of a character starts with
character into register X, whereupon the a transfer of a character from
the tel e- 50 process described above is repeated. printer

transmtting contact TP into the The start procedure ment i oned

I —— a A r—-



1,178, 027 equal to ALL SPACE or FIGURE SH FT, mtting this character

Is instead used 'for it;is clear that the nodul o-2 addition has
transmtting FlIGURE SHI FT. The been perfornmed tw ce during
—enciphering. —om ssion of the teleprinter conbination Therefore, it™~s

al so repeated here, and this FIGURE SH FT from the enciphered text 5
nmeans that only the opposite process of step 1 is introduced in,  order to

avoid a figure 70 during enciphering-will be performed. A -case in
the cigher text al phabet. Thi s isy1780shi ve stage maxi m‘al I engt h fe&gdback
regi tras—a—Tytl e

| engt h of-eqddl-to muspmﬁeqwlpmﬂtsmlm amiriagt thisnch araictert @s nawad unétibended t el ex
the posi titon cle@oﬂniegpdn@ﬂw a@@@lf’&lREans%’ F%'GU mm 3 hetl Thtiswer - back
unit re- emfore, g alo < o YA s g,ef;'f en the

ci pher 4 €%kant fhatd Eane ﬁ@ﬁf@ £ step. 1 Qrﬁmodulilﬂ Bf bret wavdmeragrignofmt hi s«
regi ster uumngvunhbhm km)vh& perfoenednswvecasebackhmmpherltsxtrdphabet TH9 iposi ti ons.

To repr odﬁr@ewtghenax 1§ rs't*rfeureé%%rmtrbearl ) case. By
Lot o AT PR r@”g@rﬁ% i g s
FI GUREp S 1s aufof edeljﬁn&heﬁphxg tedCis ConsibgeinsAs Bntirel y
in the ci siher'thet eietqvetléngthtm&pmg!ﬁteerls 1?!11111’9 SHOWP, thej apswedshack, umie dsprer at e
Set t I ng O nsvm,l]o'lfleml: :;cp SS, 1t IS'!]ﬁ gm ‘ﬁ'l %%%?’ g }ﬂﬁ
count er PREHF PEREd ARITERS, )‘iﬁaé_ Esan ) id 16k Sphet NG DI T BIcbrRS SagE.

- of theienghip abﬂagwpip@ﬁ:pﬁﬁe settig willgnegdr be set'to rp@T sdse whed recivr i $ly

deci pheri. mrstmnﬁ@pdrdurng&eﬂE}amﬂPl})n%fﬂnt%@Pmﬂrmqﬂ@mt ional Circuits
in the prSgPAEREE s, i@a s PERditn of e Mgn FuneiolfPYeGppEr 2t 01 20
in progra th§9f695a§l ﬁ%ﬂ ﬂhe yarggener at or - conpr i ses
two nome .in pmgrﬁlﬁpﬁﬁnt&reposmdr K4aabostiblc of . Tlhekemngn compzieks twonsar f eedback
shi ft regpmme smodffigrgon ofy it OIBHmfmned Fﬁ“ﬁﬁg n{ilsaﬂd b& dong. As
" REG || %E@“&l‘ e mﬁg;:}f%gj, hea mh 15 m an t he
. char act er S RRIAGE REE S-I1, RECeshdcever SHI FT

was nodsf TURN mtdomemCﬁGEAREIAGERE- signal err | respectrvely and with a

f eedback eﬂi jeo chAFRED: CARRI AGE [RE- 51808k TURN® was
| n,.DdI f | ed It OIWE, to GARRIA 33 1 185

&ir hﬁstt hoe daﬁerpbermd whae mm;,Amm-ns a non-lmear func-

F( Al er r3p, E[ SH{IEF hishjs @plyi};?\ Pt r]ywhoseb]tablet er ‘i .
equal to ORI % %} me”sgg 2 ere
| F(A[e”]”&ln%‘mn%& b sl nGgED hm:alr rnCare SHyET. Thi's

~is done byo'RDNE YWEBD, thisi 104y, bendie ste eitlgb| sreoitherytsgty Gd@tedfbytmtms of one

~shift -l seUN@FEFé)ShaHg@sb &1-PRS OBa R bles Alerr], Alerr]
Alerr] an Fgore eg{eﬁ % ogzgjﬁésg“'@glnﬁ&ﬁ tlﬁ* l I f the
out put si. {5 O iBburrle® UthatO rabt&g i “Stages "Nos. 4, DIOMN0 &Ad - 9ofso mgh,s;,emox af t er
f eedback - |CB\RN1MBE gnd |, LI KEED d'kjandridn g}i$ cagé preenenhito 4alfed 1095

LI NE FEEDocqmrasp lnb ep ;Eﬁ %edWF%g@ijtgg’gect ed by
nmeans of - ﬁ%ﬁ‘rﬁﬁ er DI BIb& 19/'Bip. %H'éﬁooxﬁl‘)ﬂeﬁ sighh1@ pin board
PB. Qﬁergidﬁr id Qheaﬁ@pwerﬁa&dl Glom HREgate cz hadﬁed modahrgwm tha B6g | g, h
i, wher eortdhlenally modiﬁtﬂ?rw CARREAGE éi%r pFFESr ; Aif fremback si gnal
ie Bf4r acters
: TURN and

E‘h
from -FEGTURN if the °fLﬂI‘§.EE’§% o ‘
. LI NE FEEDThk @ canohris talb Stofed Sy mge UZie feadibatk sigih; fdk&he éersten)REGirllas pairs

. I .

. stages N<§§':11:,tfr%md ﬁslm t. Dl, b]bck 10

in thenszards MEMQ mﬂ 1u_lisltbk’ck i3 ¥E E%F i {f t si gnal s
ment i om8d | NG Bzafg ﬁ‘fﬁ}ﬁﬁ“’i eF 4, d «B3
and C2 . %ﬁ 26 k coritithefi t sighil mbdiil Q>C 2, F' g.
li, and t lged 1ﬂnedgxsmr g:paitlon durmgpger avipursigng -’hhé‘OlflltheSlBst @efglsar r115| t is

besLINF naI ly. «
.'F mMFﬂtﬂw {elﬁum af the %a % p{yerr] f)r/om 45

[ ;1‘

un-  fromsip ,
nodi f i tﬁifn ; ,< :

TURN i'n t he oﬂﬂ&ﬂtm @mﬂl Rtintér 1RsifvhORM. am Thhes sefnrt The

f eedback %%%m%mgd d?g@%ﬂewmgr ye'arfrﬂle@b lpeﬂ’% sl%ippl i ed

to the yedfskt ' tage of the

fr

oper at. '%) ’pxmeé%b'vmlbemﬂg& nexbst& do-rando §atﬁﬁ 'ﬂ\‘ltgée)érontﬂes al so

stored by ttwlng underbtadd, femdbaéhkraaergrkaiueﬂcﬁru Slifm‘en RAGgths, 10 t he

I\/EIVD fI i p-(r’-ARR!AGB BEBE!RNShaSFlﬂg thip (way |vrhmrlsne34sm14talre| Yﬁtl r‘ﬁﬁhe e stages
g Tramie nﬁg@?ﬁgﬁ:“*mmﬁ? S T, jombi ned in

the gates £ ED “are always ransmtte 2 and A2,

block 12, Fig. li. "This pair, the next character resul t| ng' fromt he

conbi ned signal is added nodul o-2 to the f eedback shift register

operation during de- output signal Alerr] fromthe |ast register stage 115
ci phering wi II agal n be LI NE FEED SI nce REG | | [err] |n the gates E3 F2

R AR A~ 1 " - . a . a



1,178, 027 9 sequence can
be very short. Thus, inthis P is applied to a counter (JQerr]-(err],

bl ock 7, system the start points are not conpletely Fig. 2g, h.

55  random but are selected to give adequate Di ni ng enci phering
nunber Ris fed to cycle lengths. 1In the present equipnent, the
bitniy cduffter Clerr]-Cerr], but during the whi ch has two 15 bit

regi sters)r§ characters decipherirfg, this counter receives the nunber
nmust be se e&t ed for eégh rfessage to be1§7]8.0§>7 In. both cases the count erg
couhts e Ly - Sh-gaks ftams: e 0 -
counting pul sesgfukeiNcan 88 very sh61€g’[ﬁis,efn5ﬂusarle 1@%&&& f(SDﬂUéueteQCL-ncJ, hb!bclga,t es
the 25 kHz soursgse:m the stm ,pold@, ar©3ota mahipEtly FFx%Zgim to' |ve, the 10 55
desired sequencé® IFO&?HY@e wtates

....

uring'” encxphermg, hist er
Such sequenc s‘éﬁl ! oe 5 b sk Tchm E[’ém e étkth e e
d), consisting must beZsledtdd] fof [ QLN Imess ). Il Both tef)fooutﬁ

stages X err] >§m§r thehat#\ttmgmbdﬁgnoﬂleozym adown o zedxf\ﬁté@’eﬂmhwonﬂsstfmmnsﬁol S
tion. = Aristers” are> added: modulo-z_m the gites' the g%kHz SOurce;

a) (It worksy@sqshed ﬁ&%&@ﬂ%@* Flg, fiofo give

keyreal ster, - phfr %
recei ving shi f t Syokrkegattices tire Bbbrekizin (af it repiter ~ REG" X (Block’ 2, F altd&l),t@hs%ﬁiig nt er
speed) . Zy—Zy, block' 9; Fig. le. The number of of stages’ X,—X; has twip)mofies ofopke” as a

f eedback sh.ftﬁﬁeﬁfgt‘%?cﬁ?m#h |5 In the %‘t@ i sters maﬁ'?ﬁts nd. .REG &

each stage conpg !i;xT 18 ngji 2 adder, 707 5 feink liﬁfltég’r 503@0@2%;6 gger
flip-flops. In: : ate H and asaﬁdsnﬂeﬁrinﬁp,speed)g X err]

trigger flip '° the Conte“ kb)ltwmkyabﬂ,....%@fwmv@ﬂ to
any i nput i gbgm se riing # mg .b'zgr.’é‘%%fs L

sol dered conneo&g@psm@ﬁbpathe conte cua@n t ,Q,ét flip-
plug, . PLUG Ap’ﬁlsafiszlcrepbﬂdesexpomdlnnmt sigﬁa!s a¥ | o[byi mﬂt for saﬂiﬁﬂ cciﬂiwtufnmohmm ng

set Of equa_ Wéna?S%u e gl:;to BTTE pb an¢5these= conlgf_ 4\ A
descri bes the nﬁﬁe e"'; e LQ t| éE% ﬁlls! o :% 0
register: register: 'bt ch

combi nation re- » S p&"eséﬁﬁng e charhcter FIGURE' SHIFT
presenting the ch - "-_A,flf’tkéﬁlé“ﬁ‘ftiFT 1§ feanYed froift” the, CYCéfe 'Iw.hl:tlz’h RCES_* %
Alerr]' =F(Al asr], eegj lerr], Alerr])[err] Al é;ﬁ“y.n;bm.. of ex.

I's renoved fromthe-cyc-l-e- Thus- REG

X goes through a 3&s'&Msi®Aswhi ch con- 80 e cﬁ{v b 2 éTiﬁ(ﬂql)][;Bﬁque]nA[err]
es, to choose betveen. e shitt SEs
tains all possi Rl gﬁéﬁﬁ&&%&% Igﬂstgﬁs?ag@ﬁb ff}tithm cdsé come from' the 25 kHz sg:.tlrce, 85

cept AlL SPACE 13§ A,’" is the’ slghal ~ anid the muifiibér of palses is equal to ‘the

There are appr opsst ial el@pﬂ@ﬁge aftdrf @ efobk’  pumber of steps” the counter C,—Cy;
cycles, to chbo st Sir forT Sher § as%i block 7A[1%¢qﬂ¥hnss the signal
present in regi gﬁgﬁnﬁb"@ ’Rlo em’cﬂ n ot ase cone from the 25 kHz sourc
85 1 before a clock pulse and A err]’ i srakhn Pladi 33 p,gaﬁtg # heishil

of pulses is equal to tGeeetator fbrp‘ﬂ’é’sent_ in. thﬁrdSam sﬂﬁmntalPt aﬁdth&rtieil’ock

number of stepg tﬁdg‘e Bﬁfns‘t Rm -]= “?‘ ﬂzhe
ot her_ st ages, rmk tl‘)”f) e?mgl §gCtQ A 111 n:ﬂcj p Wﬁé o smll
i denti cal foﬁ5t hﬁnneiMwn in block BINS 261 h; Bach'  coppect” the Horizontal and’ vertlcal térfninal 95
Pin Board bit is. the result of ag@odulo-z addition of  siFips ‘at” this® particular- cross-point., Pinis’ on

The pin board (BE™ Y ragd s“i‘ ted, bitS” e’ pin_bourd detertips ,ay@ tputf g P
board with hor

for
bR s fexes V@ ta A U ot L %;%ﬂﬁ @‘Jﬂ%ﬁ'dom
nunber, take#do- the:enarﬂabphersttwu psnahrfrmngeobmnﬁ&mpims& iniviAtiyh fromt L hio
two registers R%:n fl%i Bafe COmPex,lcOm- apprOX| teI 300 Cross- poi nt
(holes). A g‘%zg‘iﬁock gf‘fi’tﬁ i T PRI ngpin

inserted in a Ceigsis yAs flbn, a 'ig%,o.g :
Each cennect 4hend Moﬂmtmll bamln ﬁﬁmtﬁlg:ak, lt.eggi%sﬂ&é ﬁnﬂSreferehce fo+ tihiel’ @lepriver

result of a nod It ﬂti’hfl, piidh o pitpug ﬁlmak-cr%eﬁdth 105
Pi ns on ouf(g&u assma;g:?%ﬁw ggﬁfl r'it’&'a' yiracars n&g@‘ﬁ
det ermi ne whi Ch camjfideest Thé @umber of | diffebett hsaﬁlegl'ﬁ Qi Ts2Pn ClsoSatedothpo
com use for50t lséhngetiefihisck functions, whi ch digieginisie; transxs‘tqa'rTsﬂes chn

conpl exes to ea Esf;/()ygl ch to use generati nq;htll‘h ;r ég‘%‘ t%&ﬁ olio
i i gl

there are appli 108 from the pinTy ’I‘ifrf ;

initially. circiiit” thansistor 1P will now To
the first gate é%ﬁgtﬂ hé@ﬁ:rhmh of the | gdtenepint h alutying. cThCIGeGRll 1658 wmilcapdBiter B2
One-shot Ml tivP togetherppenstifiie o n eé')ckcn 43 ey disghrge: FE“&]ibﬁqﬂP%m 115

Fig. 3 shows the detailed schematic di a- S|gnals from the pin board
multiples PBfA gramof block 6 in Fig. 2a. This circuit, OS, 45 and
PB/M As will be seen fromFig. Ig, h, gives the tine reference for the

tel eprinter PB/ A |s assomated wth REG 1, V\hlle I nput and

I ~ r°* o A~ ~r</ R A - S L T R s~ 1 1 A



1,178, 027 10 The transistor Tsl
wll start conducting D -2 may be of the type 1S 920 or agai n and
Ts2 will be cut off. Transistor equivalent.

7 65 Ts4- becones conducting for a short while, when the circuit”
flips back again to the rest Reading Circuit 5 node. In this
way the timng capacitor Cl Fig. 5 shows the detailed schematic dia-

wi Il be quickly charged. Thereby, a very gramof the circuits cogtai ned in
bl ock144 short recovery ting ;i bt ai ned. Thespulse in Fi gw\z‘é

"~ the ' fected

by a shomn sakBror epdli o @taftcwnauca@ m-c‘-urﬁ@mhe odf e type 1S hégghoduty ratio.
'~ The transgeristand T 3will lancbt lstmat%lhyalemt) mA is fed fromthe +5B8V 10

TsB- 6 c%'?ﬂf‘t“ﬁf é"“di“ﬁ‘gg ort whileywor k . Eu% rough the resistor s‘
R17 i ayoge, In s s ..%D m}% @fVCUFKg @Céﬁ %ﬂé‘\? c%uﬂct ggm nal s 6 «and
3 throug\hntiseeqmadlyepmrgaaenmby, ol ¥ep1 Sgrch Of tHeS circunits &Wainsm biodk. 14Thé resi st or

"~ cont act s Mﬂb’ame ti) obthymedy delipnles cinrKigi 2a 0'n the Fiﬁ’elt:mlnchledS tlso t he base of
Ts3 is ng ratio u1t| Erans?]t%mqge—éﬂ 21 t % gnlx%?;% l*g'al)V ¢

i nhi big : boReiukd 0T | fighe D Bk %%ﬁ gh | tHRUlre foensms Qs Ts9 will be
conduct |'n@ggerh1§ of Ithe ci€duit Codéuks évery i time ttsmmaass -all b li@oghSthé ivkprindhe t he

tel epri ister o Fiy3ale t switched enTheTses\stw TP and bagk peuthesteagling Icmnst taken from
the col I1 Pe‘:ﬁ %ﬁgﬁg&‘ﬁl@d g'_‘ HE@; tﬁ:‘g‘ég% w X Bt v ansi st or

TS7. 19 Gl UEH 0HR-sth f O el G§ @penO be | ow
when outp'ﬁs Hignab isamkes tigvire che abiteorer omonpnﬁcmddqmo | i signble takel eprinter
cont act i%s‘%?fo'gséqh \‘r’h?ll’ligﬁ 8 “ﬂq%ﬂt??' A CP'B lﬁ @éﬂd& ting and
Lhe 't sty A MR AT W, e i Nﬁx@md S D
When 2ohebu£puf Gevd] twill 1@ Inegh) WikkEthe i aleprinfer Ofafact i)l 6pén ~cor- 1S trigged

- to its guddggedstabs quasistible stafes Tshde- 1cwonde rtd:SPﬁ@ESll’A@ve fﬁo Ohms the opposite

- cones ciTCTR ing Fill plgo; Ts7, v bl‘bﬂ& al
gut s v, W1l ens%be ow, lil ne’%:,g -Ig;ﬁ&{s : )‘% E?? t]lg; nitmat u1t' %

avai | abl g nearly
stage25ccnmp:ﬁsss| E@r'l&te&eﬂﬂdieﬁ@&aclcah-ed com ground potentlal The

- timng % adhe pyrpagy of this nmsstzlﬂnsgfldded t 0 t 4%@1 rcuit. conpri ses

four el 'ﬂJ:;l pggnﬁgia‘ﬁ‘gg%msﬁ: m‘l’ma}; léiml;ﬁlﬁf fé( ] :"’%}‘1 angement i's

_ various tele cliGif of ing ﬁiﬁlﬁiﬂ& DA? 'I‘luﬁx.il‘cﬂili prﬁJsrlﬁlpFan to

. obt ai tem@alst mal bf 0f Beudg. iBput Strapdigesn 'ltsheTsz anddiTis¥ ewitint pul se

- length t%—“ad pof e“’c?‘? cﬁi}“is’ ewl Sgdt A%cisld s© ’é‘ SeEgprint er driv-

~various ¥ % mgﬂsgee%thel ﬁﬁ@&&orﬁaﬁ‘;ﬁné gE eqtDA. Thi's
circuit t@pwprsusezs i30:1; 90:23@: 2 r302;NadvRchigd Ganvigtors a 'Bsp,ee s Wi Bands,

© i nput3% rEssi 2N o3l TTE—TFs BSAN@SA SG Veswdiated oomaomnts Ryrmeswpd rasmalo 50 Bauds,

~ and 5- 4 SIHWET Sprnqn n’é‘gf’-‘g""PVW"c g qfrouit can be nds to 45
" Bauds %aﬁxee typ?ngllg gﬁ@%qu }_ at or S% or o jglxr Iﬁpera onag‘%%gd The
transi st ors- nBWoHEPﬂie Gherafop| | OV ng operarivp oheeuwbsonsﬂmcburrémgeneﬁfa}semm nt er

curre Fig. 4y sammﬂedz ﬂt@@c Qf‘tvfﬁ €3 congegy aral Itl Corgdr ansi stors
. ﬁg‘é e associ at ed
@il tﬁen

al | di odes

' 2 tr
T B IR R SR e 5@%
Y recelving no&netIM% i05pe 1S 920
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e

conmepbing ngnsi$ds - Tie and r’hml hdc&hrmhgb thed &b
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Fig. 4 smahl; satqjuiﬂabbtbdrassismm wt-0 fMARI corgespendsap ihigh tinpdt signalpad alifel . | n
VA ol St b vt o SPAF G e on
transt stor res &1 PHER ngr conduct iT48] Tss, Ts&ock pul se
~ generator, 25 arRisel Grcion- conduct i 11693; The, tm'rrzmtz%mom equivalkitz OSC. Thi s
“is an ast%(fblﬂlsr lowdr triaxti dfrEig.of is shben @ orgm mﬂtsctfh'ggﬁs?qd%ﬁephtm sayj 115 t hen .f| ow

_conpri si R %"“Ig {99 & @2 be Y the; Rp *QERERSr i nter recei ving
magness 'ﬁ‘% ,sm% ngfp o ke ﬁen até‘:"qf?nents TherdgicaSymddiPr s Ts3 1 n SPACE
condi t i emgsistoRe T5&r aﬂSll's’Btlorcoﬁﬁﬁémgyl hb 450:1 a‘fgds'lisamn ehet differ@tibymbbis anpl i fi ers of

the be % dEPé%lﬁt% g e Vaﬂwsclosl‘é Whenp#gpose of
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11 1,178, 027 Solid

Circuit- Sem -conductor Networks", in which said ciphernent is effected
ina a Bulletin No. DL-S ‘567650, July 1965, nunber of stages,
as, follows: 3 . Which is publishedghyy Texas. I nstruments (i) ai1

character Wbe—eﬁthﬁefed—rs-ﬂﬂﬁer+ed—————hwm~pﬁr-atetk—‘ﬁTEWm+s
- shown from thsplid Circuit Semi}t:cmdxsa)rdNre kS’t, elin which said ciphernteop is nffdéted. m6q. :

corzespond to 7650 pes é?‘geF’nassfan‘d’sre i.st er
Chethen g0 * H8 bohe e et ﬁﬁssiﬁ i

to see if idopid Big. & corféspond @Jﬂihif&l (i) the crﬁth ﬁJsdenég?steSrik dhdkdd & 2
SN 7302 and5 metworks: 1/4 SNcBaO,alrﬂé ‘Ia‘érﬁ@l it Ollfl- rlm 2t @oh-permitted

1/2 SN 7370. _T% %iﬁ 7 : cﬁ:::cter o mog‘ﬁ?rda mpn-pegmitted
modified: 1/4 50 y&}%éﬁﬁﬁ’ Gsnt/ 2P ide! dppicaticn, BiekiS %o effect

applicati on 0CT30 Qe for pnﬁzfanon drawn somewha?S 0 asram ings | ¢ fregisdri hfougi a8

sonmewhat 10 dﬂfﬂ'@ﬁ?f dr n of t he regi st er i c . 1
differently. A c1p(kr1;:ngd{;§&t f(il cryptographxc tele- s sale re ai glg%dﬂ % .
WHAT VEE CLAI M grhﬁ equipment, in which a clear text or an iBat e Qr som nis
ef fected and enc1phered text isl. préce un| t éhanacterr ypt ogr aphic tele- 170
the result agai %a}gggggasrro e ) %%%d gﬁﬁg}a‘iﬁfﬁ'v\hr ch
a clrear tex Oio B s prov1de¥glé gxﬁs in 5; ontents of said
engizphered teaf a tekf uenhsaﬁﬁs&e register; @ r act
' st eagistat cezpmsc;par apdaﬂq-b atidtee dviLi theqstdeoftsaldrprocessiyg isi teadsouit d 75

cuj each of its sti

bi on resul® qﬂlp»ciioh togt fSher.nen in which a
& st a-ge%’l bl;gwhl t‘é)éutg 35 meaﬁstg ﬁld k%&%%%d H&gﬁarfcter saxd

reg Ster is pr myutdeﬂsaidn&agesv\hm& inkee- dCtxﬁidSlo-Z a&gﬁdnn i to
content,s of saing predetermined pattesh @r h rbﬁsles%qc m\md B
register; apg D dn@;a ewr%%eegszrm REMIIL) e
resul t of sai dogeka@l by §axd ft  said cycle defin®@n rcuit
for each of |tpuls£ atge&pphed wofitt he reg |ster tion deﬁnedZ'Q saﬂndmmmonrma
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